


COVER STORY
For the Journey Upstream

Once hindered in their guest to find cooler
weters upstreant, fall and spring-run
silmon and steelhead along Butte Creek
are now aided by a new fish ladder -

the first of its kind in California,

By Pete Weisser

Surveying From the Sky

Using signals from satellites high in the
sky, the Global Positioning Svstem helps
DWR surveyors do their job and save time
and money. in the process.

By Joyee Tokita
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by Pete Weisser

new kind of fish ladder

— the first of its kind

in California — will ease

the way for salmon and

steelhead returning to

spawn along Butte

Creek near Chico.
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heir upstream migration to reach
cold water pools is now wided by
a wider and more “hish Inendly ™
desiened lish ladder part ol the Parrol

Phelan Dam

Located on M&T Chico Ranch property, the dam
Is 4 privatelyv-owned [aciliny that serves local, state and
federal users

Fhe state-of-the-un, T2-Toot-long  “pool and  chute”
ladder represents a S400.000 multi-ageney effort o improve
magruting comiitions for thes important salmon and steelhead

ot spawning stream in the upper Sacramento Valley

Butte Creek Salmon and Steelhead

A trihutary to the Sacramento River, Butle Creek ong-

inates in Lassen Natonal Forest and drains o watershed of
about 150 square miles. The creek ulso suppons sensitive
populations of both fall and sprng-run chinook salimon, wnd
ant unknoown number of steelhead. Typically, adull spring-
run chinook migrite Lpstresm belween Feby LLTY and June
Thev spend the hot summer months in upstream cold water
poals until they are ready (o spawn in liate summer and early
fall. Because of thewr umigue life cyele, the saloon need (o
move tapadly through warmer valley sectons of Butte
Creek. Inpury or delayvs in reachiing the cooler summer hold
g pools ahove Parrot Phelan Dam can result i death ol

migrating salmon before they spuwn

Such o leand wils posed by the margmally passable
conditions of the dam’s previous Nish adder. Migraton wis
parttculary difficult durmg low Plows, cuausing injury o hish
irying 1o reach the colder waters, Spong-run chinook ware
especially vulnerable

as ‘pool and chute’ ladders.”

To remedy the situation, the Calilomio
Department of Fish and Game proposed that a
ladder be bult o ymprove fish migration
Bune Creek. In response 1o DFG's recommen-
daton, the Wildlite Conservanon Board provid-
ed SR in state bond fond revenues 1o sup
port the project. Additional federn] funding o
about S100,000 was provided through  the
Central Valley Project Improvement Act

MNew Type of Fish Ladder

The new fish ladder s one of a new genera
non of hish ladders known as “pool and
chute” ladders. Eight pool and chute -
ders are currently operating in the state of Washington,
according 10 George Heise, a DFG engineer who worked on
the project

“The ponl and chute ladder s dmigue i that it's o
hydrauhc hybrid between the comventional step pool
twdders, commuonly seen at hutchenes and dams, and the
ballled, chute-iyvpe ladders,” says Heise

“Biep pool ladders are hinoted in the amoont of flow
that can be passed from pool 10 pool. makmyg them dilficull
tor fish o find. But they are very casy for Lish o move
through, once Rish have entered the ladder. On the other
hoand, baifled chule ladders dare easier Tor Bish o Bnd bl
mere difficull 1o move thraugh, due o high wiler velocities
in the llder™

Heise adds that the umgue design of the baffle in the poal
anid chute ladder permmts a stromg jet of water to move through
the center notch of the baffles. while allowing a plunging
pool-to-poal fow along the sloping portions of the baffles

“The result is the best of both worlds, strong stiraction
flows 1o the ludder, und easy lish passage once the ladder
s entered.”

Al 20 Teet in width, the new stracture is more than three
tmes wider than the old ladder It festures eight pools
cach eight leet long—separated by specialized baifles. The
baffles have & sloping crest, center notch with adjustable
flashboards and onfices with lockable pates. The 20-inch by
Ji-inch onfices provide an alternative passage route for fish
that are reloctant to leap the battles. They also help keep the
outer portions of the poals cleansed of sediment

The hish ladder is designed to provide excellent fish
paissige il 4 wide mange of Hows, [rom 20 cubic feel per

“The new fish ladder is one of a new generation of fish ladders known

second (efs) to 300 cfs. The pool and chute ladder requires
little mmntenance

For build the new ladder, the old fish lndder structure wils
removed and backhilled A section ol the dam, adyacent w the
old ladder, was then excavated o accomnusdate the new one

A Cooperative Effort

T'm pledsed thuit DWR and 1IFG o engineers worked
wgether to design this state-of-the-art fish ladder,” says
David N. kKennedy, DWR director. acknowledging those
mstrumental 0 developing 11s design: Heise, Cindy
Watanabe, also a DFG engineer, ond DWR engimeers Kevin
Diwsey, Bill Mendenbiill and John Peterson

The process began in 1993 with Watinabe collecting
survey data at the site to begin hyvdeaulie analyveis and design
of the ladder. In 1994 she and fellow DFG engincer George
Hese constructed a wooden scale model o fimadize the
ludder’s baifle 1||;.'-Il‘i__:ll i overall dimensions. The model’s
hvdroulic performunce was tested at the Amencan River
Hutchery near Nimbus Dam. Sumlar o designs used
Washington, us dimensions were modified w fit hydruohc
conditions wt Parmon Phelan Dam

DFG then r:_*|.|uu-1ru.l pasistance froom DWER s Morthern
Dristrict Enginesning Studies section o prepare Iinal contract
plans and specifications,
and (o provude oversizghn
amdd Timal inspection ol

the cuofistiuetion F'r:n“::.'f ]
DWR also agreed to y
perform lopographic
surveying and ob-
tained core sumples

to facilitate the I"
design work
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DWER engineers Dossey, Mendenhall
and Peterson performed concrene
and steel design calculations and

modihed the prelimimmy designs
ton Il the conditions al the site,
They incorpornted concepts

discussed al mectings with
DFG and M&ET Chico Rianch
staff, who will be responsible
faor operalion and mamnte
mance ol the ludder. In
March 1995 1the DWR
gngineers. working with

I 1% — serior delineator Machael Sema
— Ve and  stodent  assistant Allen

prond — AETENes Buvd, completed the final lnddes

e patie? = desygmis, dmwmgs, specifications. guan

tty caleulations, and cost estimote

DFG awarded the construchion contract to Deide
Construchon, Inc. of Woodbndge. Construction Began on
huly 26 and was completed in November Now an service,
the new ladder s working well

Ranch Responsibilities

ME&ET Chico Ratich is no strunger t ils new respensi-
hilines as curetaker of the new tish ladder In fuct, its man
agement has a track record
o environmental  cormmil-
ment noted by water and
wildlite officials. Ranch
manager Les Hennger Jr
was commended by stare
officials Tor s support of
the project. This vear,
Heringer also received o
Centificate ol Special
Congressional Recog-
minon and was named
"Mun of the Year' by
the Butte Couanty
Farm Bureau.

In 1994, DFG \wider |6 located of WAL
L HET -
presented a Wildlite ' - " L whose H s
. Fl An L
Conservation Award : 1 | it B0

o two other M&T]
Runch MANALErs, tho &y
Sally  Hearne  and

him Shanks, Tor work to revegelnte Delta levees on
M&T s Staten Island Ranch property in San Jouguin
County. The revegetation was done in ways hospitable
o Delta wildlife

o

BAFFLES specialized
baffles have sioping crests,
center notches with adjustable
flashboards and orifices with
lockabie gates.

Parrott Phelan Dam

ish Ladder

FLASHBEOARDS
Adjustable flashboards
in center notches of
baffles allow variations
in Mlow levels along the
fish ladder.

ORIFICES 20 inch-by-
20 inch orifices provide

underwater passage for
fish reluctant to leap the

baffles. They also help

cleanse sediments froam
outer portions of the pools.




SURVEYING FROM THE SKY

e

Vm SIGNALS FROM SATELLITES SOME

24,000 MILES ABOVE THE EARTH,
GLOBAL POSITIONING SYSTEM PROVIDES
A | DWR SURva\nﬂ?WITH TECHNOLOGY

THAT SAVES TIME'AND MONEY.
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hen Echo. the first TV sarellite, was launched in
1060 50 wits space-age Wﬂlﬁ#m
These carth-orbiting communication Hnks “shrunk™
the world and brought televised mages of distant
bands into our living rooms, expanding the boundaries of our
global and personal realities,

Tnﬂn}*, satellites hove an even greater impact on our lives
They gather mtelligence for our ymlitary, record and track
weither systems, and momtor tropical man Torests, oceans,
deserts and other natural phenomena for changes and trends in
our environment. Via therr signals, we can view i television
program from Russio, hear a rodio broadeast from Englond,
and phone & foend in the Orient,

Add o thewe advances the Global Poditioning Svstem, o
relutively new and sophistcated surveving technology that is
revoluttomzing our world and the way we find our way i L

Pruring the Gull War, soldiers used handbeld GPS momitors
to pinpoint their location in the desert. For vears, bonters have
psed the sysiem o navigale and hx thewr posibions al sea
CHdsmarbile buvers can now opt Tor digityzed road maps bl
into their dashboards. With the md of u GPS receiver, loss
drivers can instantly see where they are and ask Tor directions
to thelr destimiations,

GPS technology hax also introduced dramatic changes in
the wity DWR and its survevors conduct their business and in
the process has saved thousands in dollars and houwrs

GPS AND ITS USES

A brain child of the U S, Department of Delense, GPS was
created in the 19708 a5 o novigationol syvstem for pulinary
operations. Using siemals from 24 satellites in fixed orats
somie 24,000 miles above the carth, the sy stem can provade its
users (such as airline pilots, boaters and land surveyors) with
data to determine their three-dimensional position (longiude,
latitude and elevauon), velocity and time. almost anywhere
the world

Putl sumply. GPS works partly by timung how long if mkes
satellite radio signal to reach a recever, then calculanng the
distance from that time. By picking up and compunng signals
froms at least twio GPS receivers, o survevor can caloulate o
posiiion to within subcentimeters

“That's what advertisements ¢lium,” says Gamry Weldon,
chief of DWR s« cadastral surveys and lond records, of the
technology that the Department has used since the lute |9R0s
“GFS 15 continually improving. What could be accomphished
in & few hours two vears ago with GFS can now be done 1n a
lew mmutes and with egual accuracy
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BE DONE IN A FEW MINUTES AND

WITH EQUAL ACCURACY,

ITH SIGNALS FROM TWO
OR MORE lﬂm

EH mvmu PRECISE SURVEYS
TG MONITOR SUBSIDENCE OF
DELTA ISLANDS AND LEVEES,

The system also providescomtinuous covernge. with signals
from up to nine satellites avallable st uny tme—i snuation tha
wisn'talwayeso. “Atone time, only four satellites were visible
for four hourd a day. st specific times. _and you bod to be there,
even if that meant at 4 a.m.." savs Paul Ladyman, who heads
field surveys for the Departiment.

With GPS comes other benefits. Bedause the “eyes” of GPS
are high above the earth, sight barriers such as mountains, trées
and buildmgs are less of a problem for surveyars, (A clear sky
or hortzon is requisite for receiving the satellite signals.) “But
its signals can be obscured by high comn Tields. orchards or
lorests.” Ladvman explamns.

Recent advances, however, have diminished the problem.
An “on the fly" device compensates for soch obstructed
redadings via rdio waves which supplement the smellite sig-
nals so the surveyor doesn’t lose a value when he or she goes
umder a structure like o bndge. “Betore you had 10 stop and
1!1:'":! sy e bl e rl.'l."'q||||'lll"~|"||l3|!':' the value, VS Welidon

Because of its speed and preciston, GPS technology 1s used
innearfy all DWR sarveys. “lis becomung such avommon tool
to surveyors who m trn are constantly providing feedback to
manulacturers aboul problems encountered. The result is tht
there 18 alwiys saimething better on the market™

DELTA BENCHMARKS

Oine of the midire i||1['-|l.‘.“|".1.' wses of GPES took place m the
Sucrmmento- Sim Joaguin Delt, the heart ol California s wales
swstem from which 20 millton residents receive o partion of
thetr drnking water, Using GPS, DWR survevors conducted
precise surveys to reestablish the regron’s nevwork ol bench
miirks, These benchmuirks are more oF less stable locations
with established elevations thit serve as verticdl cortnal pomnta
tor surveyimy other locanons or structures such as levees

The nerwork, consisting of more than 1OO benchmarks i
and around the Deliw can be momtored 10 detect the effects of
sibsidence, tectonie anoumilies and other events which cause
moverient in the earth's surfuce

Benchmarks serve as relerence points of known elevations
it the Delw, where physical festures such as levees und s lands
are combimually moving due 1o such fuctors as subsidence and
precipitation Rehable benchmarks are essentigl bor makimg
comparable measorements such as those tor Hows anil tides

“The benchmarks serve as g common eround from whach o
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vompanre measurements, suy of the effects of a high tide-on
leveos i two difforent regons ol the Delin,” sovs Howard
Mugth, 8 senior angineer whao's pirt of the dita section respo-
sible for conducting Dielin water thesisureinent surveys.

“The benchmarks al<o helip us monitor scouring oc sediment
buildup in Deltachunnels. Thes're indispensshle to measuring
the elevation of almos) anvihing.”

Belore GPS, huowever, Delta benchmarks were far from
being functional and often inpccunite

“Previously, the benchmark measwements pbtiined from
standard survey methods, were nurginally accorte o unac-
ceptabie,” savs Rosendo Mendoz a land survevor who pro-
eessed all the data [or the Delta benchmark project. “Now we
have repeatable, verifiable datum from which we can remeasure
o dieterming the variations of the Benchmarks" locations over
time. This means we can scourately guuge tides and caleulate
subwidence mtes snd magnitudes that tmpact the construction
of levees and other tlood control structures 1o the Delta ™

I'he stanscdnrd surveying methods using spint levels reguire
intervikibility between sites, that is the ability (o see between
poinis where readings are done. For GPSintervisibality 1= not
i reguisite condition. f recaivers can pick up sutellite signals,
survey readings can be compleied

Lk spant levels can be very ledious because vou musl
eel level readings thit are precise.” save Mendora. “Aq the
most, the distance between points can be 6 meters. On a good

day, you can survey 2-3 miles, but if the lemmain is sieep, it's

miuch slower Roing With GPS peints can e s miuch as 2
miles apart, and temmmn snt @ problem onless something
blocks the satellite signals

A project Hike surveving Delia benchmarks would huve
repuired at least two crew vewrs o complete using standard
arveving methods. With GPS. il was done in about 45 crew
davs. The end result wias g cost aay mgs ol more than 05 mereent

for the Department

COASTAL SURVEYING

Alihoueh not all of the terrmn surveved Tor the TO0-mmile
lomg Coustial Branch Aduedoct leni dsell (o GPS use, Paal
Ladymian savs il belped in some sections. "Much ol the Gl
ong the |I| rnment is very rugeed with very steep ravines
Where there wis a clear homizon and no trees or bushes
overhicad to block signnds, GPS was valuable

But when survevors could not dnve o the site and had
nike in for lone distances. the Gl @echnoloay PrOVELE SOTTIC

Wil Combersoimic e receivers (smaller thion a briefcase)

kWHEHE IT WAS

PRACTICAL, GPS
Where GPS was prictical (noob WAS USED TO SUR-
ariction overhead for sienals and VEY THE RUGGED
TERRAIN ALONG THE
CoasSTAL BRANCH
AQUEDUCT.

are getting !|__'|jr|': il thie w cight of
that prece of equipment with all o
the amnechuments heeded (ant@nnne,

iRALEETes -.-l"ll'_.'l I ..|I|'l. WS e 1%

i 3 [ Ml ids. e add

'1.".I.,|‘_-. GoCess 1D e s1e ST 1,'_'-.! s
could do in howurs what would mke o
wioek o complete with imiore cin
voenbionol _'l_||JI=|_'f||I_‘H':

I HANKS TO

GPS.RELIABLE
BENCHMARKS WERE
ESTABLISHED IN THE
DELTA (LEFT PAGE).
THE PROJECT TOOK
ABOUT 45 CREW
DAYS TO COMPLETE,
COMPARED TO AT
LEAST TWO CREW

YEARS USING STAN-

DARD SURVEYING

METHODS.
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COST SAVINGS

Such savings in stnff thine and costs i fuilbne reason v}hy-

the Department has ot limited its use of GPS 1o sirveying Lhe

route g the Cobstal, Branch Agueduct o estublishing
elevation points fmthe Delta GPS i proven sts wirth in i

variety of projects ingluding moninoring subsidénce along the
State Water Projecty triucking horizontal movements in the
eorth near inchities ¢ losg W selsmic arcas, mapping contoursol
channels along the Mokelmnne River for planning efforns,
ploting well sites, and. more recently, culenlating smounts of
sediment that entered the California Aquedsctdurme dhe 1995
Annyo Pasajero flooding sl locating sediment concentrites
in the canul

“The savings from such survey work dre treniendous. ™ suys
Cramy Weldon. In asectal surveying, for exumple. GPS-has
eliminutid the Inborious freld work tmee needed 10 sat lmes o
white crosses on the ground to guide the plape’s flight path

“The rechnology has basicallv efiminated the feld work,”
he sava. “All vou need now are a few majorpomts toset up LS
receivers. With another recerver i the plane, vou conld Know
vour Joeation exactly td the nonosecond each tone the ciuners
clicked.”

Wil oply did GPS redoce the crew time peeded [or acrmil
surveving, it also removed the environmental fmpacts, and
thus the relited restrictions, the ficld work weould have cinsed
“Plus we don't have o get nghts of enty from property
NN TIETS ; "l-.'| :.'|E:I'|'- .'Hl.“"

e benehis from GPS add uwpan dollars. “A project which
aiee cost 5200000 can now e done foraround 530,005, This
ts a savines i Deld ome alone, What used w be done by two

oF three crows Of four mow nkes only two peopic

MORE GPS USES

[hourh gt DWR. GIFPS 12 mainly the ool ol surveyors and
envineers. s wechnoloey hns (onnd pructical and indispens
| e el b st s (0 Ly e dre s

GiIPS dati, when combined with other satellite images a

demogmpnic, geogrific. 2eologic and oher databases, will
priwe aricinl an groumndwater momionng, urban planmng
ol resonirces l."'-i'-ll'l i, ensarominental -:.:-:'..I--'lh-_' anil
it enllecticm Oname a lew A Iready wath U |||,'||'. § LS

LI rs afe plEmmonge. fertyGaang amdd narvesting thew LR
TR eV R TR CINMPEIes e meking fReir Cmerfency Yenic li
liscations and calculanng muileage 10 and Trom gn acoden)
cene; airlines ane monttonng Meht pathe and adnttdes: and
construction contractors ire inventorsyine therr butldinge maote

rials. Becently, soientists mapped the entire ocean Hoor, ¢om

pleEleE A vl e e s 1 'rI||- % Irachire® Ao .I-'--l' |
|.r'||. I"!:_|| .'.||| ¥ I-|-J,' TULFLRRE a B0 BTV D e vl i1 RSN
basins, it will also prove 1 be g boon forcommencinl fisbirme

orl compames and global climate researcher

These advances are mere harbingers of what GFS may has
(0 store for surveyving and the sciences. And as s iechnolory
becomes more decessible o the layperson, GPS mav expand
spoce-age technology s reach past the living room and into the

oy ol or everviolln livies

Wrm.r SOME GPS EQUIPMENT
CAN HE CUMBERSOME TO PACK
AND CARRY, ADVANCEMENTS
MADE ON THE TECHNOLOGY ARE
INCREASING ITS PRECISION AND

PORTABILITY.

GFPS I1s ALSO USED BY THE
DEPARTMENT TO TRACHK HORIZONT AL
MOVEMEMTS INMN THE EARTH NEAR
FACILITIES CLODSE TO SEISMIC AREAS.

ONE SUCH FACILITY IS CASTAIC DAM.




By
Jett Cohen
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Calitornia water systems since

the discovery of earthquake Faults.

It’s the “killer bee” of North

American waterways, fouling lakes

and piprjinus From the Great Lakes

to New Orleans. What's worse, it's

moving out West.
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“...if they get into

the water projects

they could reduce

the flow of water

in pumps, pipes

and canals,”

I I you're in the water business, sooner or later you'll have
to get 10 know the zebra mussel (seientifically known as
Dreissena polymorpha). Despite its diminutive stature (barely
an inch long fully grown). it can muluply like crazy and clog
water and power plant intakes, restrict flows in irmgation pipes
to o trickle, and cover reservoir beaches with o crunchy, stink-
ing carpet of shells. Popalations can be as dense as 100,000
square yard,

Cietting rid of the black-and-white stnped pest can cost
waler operators plenty. In Eastern and Central Europe, where
the mussel has spread over the last two centuries, water project
engineers have built duplicate water intakes so that one can be
cleaned while the other functions. In the Eastern United States,

the expected cleanup price g is several billion dollass.

Hirw this pest got (o the Gireat Lakes about 1 vears ago
iv @ case history for anyone interested in keeping out non-
native species that can alter ecological systems. Now that it
has come as far as the California border, & waming 1s being
sounded by scientists and water managers that it wall prob-
ably get into our waterways,

“It will be 4 great challenge 1o keep them out perma-
nently.” says Dan Peterson, water quality manager for the State
Water Project. “Eventually, they will get into California and
wind up in one or mose of our water bodies, Then it will be no
time before they get into the water systems, Water managers
must be extra vigilant.”

D-shaped for Disaster?

This nondescript but extraordinary creature origmated
in the Caspian Sea in Russin and probably arrived in North
Americs in 1986 when a transatlantic vessel emptied i1s fresh-
water ballast into Lake St. Cluir, between lakes Huron and
Ere. Since they were first identified as a problem in the Greal
Litkes region in 1988, the D-shaped mollusk has spread—
mostly by barges and other boats— to a total of 20 states in
the East and Midwest, and Canada.

In 1993, when Califorma declared the zebra mussel o
prohibited species, the Department of Witer Resources worked
with the Department of Food and Agriculture 1o imitiate in-

spections for the mussel. At first, inspectors al border check-

points (normnally used to stop the entry of fruit, exotic plants
and accompanying pests) found dead specimens on the hulls
of recreational craft trunsponted from the Great Lakes,
But more recent findings of live anumals heightened
public awareness as newspaper headlmes in the sum-

mer of 1995 sounded the alert.
If bousts carrying live mussels find their way 1o

-

the Sacramento-San Joagquin River Delta or other freshwater

bodies, the zebru mussel could spread through the Central Val-
ley Project and the State Water Project. polentially clogging
water delivery lifelines for agriculture and cities, High, cald
mountain lakes, like Tahoe. und warmer waters in the south-
emmaost part of the state are probably immune  from
the mussel, which likes temperatures between
freezing and 81°F

Zebra mussels, both live and dead, hitch
riddes om the hulls of recerearional boats
coming from infested waters.

2



IF They Get In

Our imajor concern s that if they get into the water
projects they could reduce the flow of water in pumps. pipes
and canals.” says DWR biologist Jett Janik, who is trmiming
water quality personnel along the Sute Water Project to wden-
tfly the ammal. Restricted pipeline ows, loss of head at in-
tukes, obstruction of valves, increased corrosion of steel pipe,
and degradation of conerete can result in reduced water deliv-
enes, feduced hydropower production, and increased mamte-
nance costs. Beyond damage to machinery and water opers-
nons. zebr mussels could replace native mollusks and upsei
the ecosysiem of the Delta. rivers. lakes. and reservoirs.
Zebra mussels hilter huge amownts of plinkton and other
organisms from water (they filter the entire volume of Luake
Erie each day), increasing water clanity and
causing explosive weed growth,

Whal maukes the mussels 0 enpeious
is thetr ability o lawch onto vinmually any sur-
face with gluelike threads. They thrive particu-

lurly wetll in shallow, algae-nch water, and wall suek to con-
erete, wood, and steel, They are very fertile. One female cian
produce up to one million eggs a yvear.

Calitornia’s Challenge

Cmce estublished, the sebra mussels are neatly impossible
to ernchionte. They have few natural enemies, and no commer-
cial use sach as human or pei food has been found. Several
effective methods huve been used to destroy them without dam-
agmg other aquanc life. The method most widely used by many
wutet agencies und uolines i the eostern LS, snd Canada

injects chlorne i small doses into the pipelines

Removing sebrm muxsels by spraving them witk hot or high-peessure
water can e expenyive amd nint completely effective, depending on the
tize of the project amd concerns aboa environmental impact,

I infestatnon occurred i the Staie Wi
ter Project, & combmanion of methods
could be used, mcluding mechanical re-
moval through suctioning or spraying them
with hot or high-pressure water. However, \"l.
control methods would probably be very ex-
pensive and not completely effective because |
of the size of the project and concems abvout  \__—
environmental iTTI|h‘1-|.'I. SN Peterson

And when they die, they re still a big nuissmee, giving ofl
the odor of decaving flesh. sccording to those who have fought
thewr spread i the Enst

Tor wdentily and control zebra mussels before they spread.
monitoring is taking place w locations in the Delta and else-
where In Califormuia. The state Department of Fish and Ciame
15 looking lor zebra mussels while watching for Astan clams,
another exatic species, at several places in the Delia, The fed-
el Bureau of Reclumation, operilor of the Ceniral Valley
Project, is placing concrete tiles at water intakes and will momni
tor the tiles for the mussels’ presence. State Water Project en
vironmental stafl have been trmped 1o ideonfy them and fake
samples. A nsk assessment 15 being conducted m the Siare
Water Project to learn how vuinerable each faciiity 18 to mus
s¢l mifestation.

Mennwhile DWR, which plaved a major role in having

zebr mussels listed ax o species prohibied for importation
to the state, has assumed the coordinutor’s role in the
stute's zebrn mussel effort. DWR has brought

i federal and other western states’ sop-
por and will continue o jook Tor wavs to

| stop the mussel’s entry into the state.
| It plans o distribute “zebrn musscel
\'\_. alent” posters (similar o ane dsed af the
L  Great Likes) for Suite Wates Froject
— feld offices and water disimcts. I zebra mus-
sels do get i o California waters, public participation,
parbictdarly among boaters, in reporming and collectng samples
will be an imporiamt way 1o control its spread. Meanwhile, the
search goes on throughout the couniry [or a solution (o the

zebra musse| problem—and the effort continues Lo avert a po-
tentral erisis for Califorma waler sysiems

The Lebra
Mussel
Is Online

&



by Williain Draper

News reporks o dam latlures and

repairm, gale lﬂ]lﬂl‘l‘l. sew damn

and prnpmocl dams l'uphll'll-ll
L!ll“lnﬂ Illl year. Tllh mejln
attention has shined a -'mlllqll.l

On A group ul engineers lntl m'»

waisls al IWH's Division of Sikh

of Dains. Theis tlul-qn Is fo vnsure

| the mlth ol more than 1200 dams
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dtatowide I']irnuql: n rlgurons

monlloring and Inspection pro-

fram. Aud bor 66 yorars, ilwr

have pmlnrlml lalifornia lrom

pnhnilnl dam dlsasters.




Conmbine egual parts ihesel noise and fuimes with dust

penerated by huge earth moving muchinery. Heat 1w 100
degroes umler a San Bemandma Codnty suminer sin and vou
havie o recipe Tor the Seven Ouks Dam constmetion site, This
i the famuhar domain of the Southern Califomia constrac-
tiot worker and heavy equipment operdion Bul pmong (e
wiorkers and machinesy ot that-site, vou will also find Kichard
Baines, Arca Engineer and |6-vear veterin of the DWR
IMovasdon ol Saledv ol I".||.|.|. Seven Ooaks will ke a romed
rockiill dam when completed m 1999, and Baines has been
[otlowing e Seven Cuaks project since 19921, long before

s |gs
ciaaiisirc e De g

A lew miides south i Riverside County, ancother DSOD
engineer, Jim Veres, 18 tasting the dust ol another massive
lum comstruchon site, This s Metropoliian Water Dhsinet s
much pubbcized Eastside Reservour (lormerly Promemgom
Reservorr ) currently under constracbion and scheduled 1o e
completed belore the end of the decade

Mhese pre two o] the lareest dames comently under ¢on
struction in Califomin. It is DSOBDs responubiliny 1o certify
the safety of these dams upon thelr completion, and, under-
stundibly, DSOD emplovess play an active role throughow
CINSTTIC T

“NYou're there 1o see that plans and specs are
being enforced,” savs DSOD enmineer Jim
Veres, “Makimnpe sare thar work 15 done
properly now o avold problems later.

Adthiugh he cannot be there

Il .Itll “ LRy ! 1 | N T I
R po—

--1|r1r|l||t|1-' L-r e i L g
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wl kel inae

all the time, Verss s on the site ot critical WVAEes L nspec]
virrk before it can go on to the next phase. He wsuadly conm-
bines his trip with anosther project up the roud: Railread
Canyon Damy, which is being modified to increase storage
ppacity, 1w costomary that SO0 engineers work on seév-
eral copstructiion projects af a me. For some. construction
occupies most of their nme
“Last suinmer. | had seven Construction projects, Sivs
Richard Baines, referiing to ns sometumes wighnmarish triy-
¢l whedule, “Sometimes | would go from Sucramento to the
northem part 6f the state, dnve 1w Reno, catch a plane o San
Bernandino, v hack o Reno, mavbe po back north, tnd

Some engineers, ke Hunes, spend 40 percent or more
ot therr ime on the road, althemgh therr ravels from the
Sucrarmento ofboe are gsually Hoated o one geographie arca
ol responsibility. DSOD has divided the state oo mme geo
eruphic aregs with at least two engineers assigned o @ach
vea. When not visiling construction projects, the enginoers
dic mspwcling exnisting s, L ATl there gre 140 diuns
per geogruphic areq. each requiring an ainual mspection o
ensure it s good condition and properly miintained

“Last year | did BO maintenance inspections. sdays hm
Veres, “The smaller dams, Y Can Jo two, three, sametimes
four a duy, depending on the fravel nme. Larger dams may
tuke o half day to a day

A simple earthfill dom you can do arly  quickly
You'te going up and down the slope looking fo settlement
cricks and seepuge. We try W adently hitle problems 10 pre-
vent them trom becomimg higger problems.”

II,|LJ-.=-|~,.;_'.'E\|1|~.:* i Ihe o !rr'|.||'.h*r1'| with small dams
Vegetation and rodents weaken the dams. Trees blow over
lie, and leave a hole, Squirrels and muskrats burrasw 1610 1he
dams. Overgrown brush attrocts the rodents and mterferes
with the inspection

H yon cin ' | see the dam, you can el of there 15 any
thing wrong.  savs Kichurd Baines

Mowe than B0 percent of Califorma’s dams are carthen
cloitms, Some wiee well over 4 century iiled, but puse becanse thes
are old Jdoes ol mean thesy e ni.n::,;r.'hrll-\ Whiitever thie Hpe
they must contarm to curment satety standards or be faken oul

7l SETVICe

| feel thar (Cilifornia) dams are - good shape gener
uet of LSO, “Some need alien

Py, Dand Cabitormn = dams e m e ekt comaditom of s

allv,” savs Vern Perssom; «

S1HIE 1 e ulon

Persson credits DSUDY s long lastory as the reason for
the pocdd report card. DSOE) was created by the Dam Salety
At in T2 following the fimle of the Saimt Frunos Dam
ot ol Lok Angeles, DSCHDY s stull of 65 enginesmn, geolo-
sisls and support sl watch over more than 1200 dams ol
Gualiiying s

"W EIVE ovir mighes! prionty o @mefgencics iy
Persson;, emphasizing that DSOD drops everything in
response (o an carthguake or potental dam fulore, “Last
wianter we had severnl doms thot were nesr Tnfure

CUne ol those was the Lake Leavitl Dam e
Susanville, During the heavy rns lust Mairch, DSOD
received u call that the earthfill dam was in danger of failing
Phere was little threat to downstream populations, bat & dam
tallure wauld have washed oul Highway 395 Working with
other state and federl agencies, DSOD engineers helped
|‘1|'.'."-.'.'r|'5 a 1;||=l||:|\'

Another example occurred an 1994, when  DSOD
emplovwees rieceived early mormng emerrency cills follow
g the Northridee BEarthquoke. Among thosé responding was
IS DD L iu.q-lu-:'_'. Hrameh el Ball Froser

SN b ki RS TR | | i e dedial )l dinivinesd € litoi
ATT1] i fi it T N . PRI T ne— | | e Feel ——
(] IR ¥ = O ot fed Qg M e R TE s (. LN dHET
o wih | Feeph wivminsg i v Frge e

I wis down ot Northndege Tor g week, | looked at 20

clinm sites wiide | was there, he iy B I all, EYSCM) ENEINSErs
A i:'J.'II-|-'|i:-'1=-[1- '-.'.lll'].lu';' iy sUnmssE T sianss] Ir|h|li',h'|l
more them X dams dunmg the first foor davs after the guake
ALl oF the dams were tocated within S0 miles ol the epicenter
It an earthquake reaches 4.0, DSOLD Geotogy Branch
MECeVes i roatne nonthcation during busimess hours, and i
pedches 5 00 lareer, g mmed i notAeatlon whntever thie
hour or place, In both cases, Gealogy contacts the appropri
ate regwminl engineers responsible Lor the areas slfected
i1 |.'.!!I|||.III.I.L.:_ The ¢ s identity dams near e epeen
ter and reduest the owners (o inspect the dams, Alter maujor
carthguakes caround muenitude 6.0 depending on other van
ables) the DSGL) Field Hranch forms inspection teams md
conducts inspections n the atlected nrea
The Area EBEngineer has ponmory responsibiibny 1o
assess the situahion and recommeil] achon.  =avs Porsson
"We hove emergency held packs sssembled with ngs R
sapplies. Singe Loma Priets (the 1989 Buy area earthgquake)
we've mlded mobile radiog and cellular phones
Earthgquakes commamd special attention trom Ball
Fraser amnd bis stabl of SO0 _L;-.'l-|.--:'~-,l-- Phey bois iriais ||r'||l
Wwilh [*r"-l-n' |IIrI|i|1.'.|v.| EHAVEATL g al1ors bsigt riiie |r|1*|1-|r'r.||:r|1_..,
Iy inierprel '7'1'--51*._”\ Clues 1or the enginsers assessing neyk

2am sites.

"L-——_ =

. 4
il

I:lllul E.-rlrl'l i [i-ril T E.' ||.! [TT. | i -.‘I.-.ll.-u BOF '||| N1 i 1=:..-nn
I-|--.-- i!- = F -I.'I ST1LE | W |i|; 1!|.. II --|” !‘l- wee FI-.F R LIIILL
i wade sal = i o PRI | il




”--iil-l [F—-rurln Illlir-lI Irllln I*-Ill

s wa Iilu“u. Ill-!' ll.lll..II!'Illll' e

¥ HI-LIIl'trIIF#'“I 1||Iil'l- h'*ll l'llll

L T I'I-l"ll LT fil.]lil'
Posalid Wakbians, Uliblodd

il Il
‘“"HIF#“- -tl“l LR LR Dl L] LR ]

“Earthguokes present our dam engineers with chal
lenges not encountered in most other states,” suvs Froset
“We tell our (DSOD) engmeers the earthguake parametors
thut we feel a site shonld be designed o withstimed This his
probably been the branch's most imporant mole he says

Antd that role 1= not resineted 1o new constructhion pro
fects, As peologisls learn miore aboul seismic acnvity, they
apply those lessons o existing dams. 1o

“We must determine whether a fault is active or not,
sivs semor geologist Jetf Hownrd explamung that D50
comsiders 4 fault active if it has moved within 35 000 yeurs
DSOD then applies whit Howard calls o “magimum earth:
guake scenanin.”

“You denve a maximum carthguake magmitude for a
fault, You assume o scenario that it would ocour at the
closesy point ko the dam site, and you estimate what son of
ground motien would occur at the site resulung from an
carthguake ot thot locanon. Based on that, vou can evaluate
whether the dum will be damuged and then determmine whal
preventive aition is needed,” he explams

For new dam construction, that iformation & passed
on to the DSOD Design Branch, where Steve Venigin works
as i supervising engineer and section chiel

“Design engineers review plans, specifications and
other reponts for pew dams or alterations o existing dams
We're kind of a ‘bumlding code department’ for dam con
struction. Currently |'have 70 projects m my section.”

Vengin explains that as & dam moves toward constric-
tion, engineering consuftants submit plans and specifications
o DSOD's design engincers for review and approval

They submil designs which we analyre, and f neces-
siiry, we negotutle chunges,” he explams. "The consulianis
have learmed 1o involve us early so that we don 't become un
obstacle. They Il submmit plans that are 6l percent complete,
und then Wi percent belore final design i submitied ™

Verimn's seciion reviewed the Los Vagueros Dam
design. now approved and under construction. with o sched
uled vomplenon dote of 19497, Los Vagueros, which s locar
ed near Byron next 1o the Delta, will be & 200-1oat-high earth
embankment dam cupable ol storing OO pere-feet ol
witer lor Contra Costa County, Construction begin in
Ohctober on the spillway and outlel unnel

“We approved the application Jung 22 after working
with the desigmer on it for three yvears.” he says. “We moni-
tored testing of mutenals m order 10 evaloste how the rock
and sotl will behave. We descended o large bormgs 1o
imvestigate foundation rock at 50-600 feet below the surfice

“We ook tor problems with smbility, seepage. setlle
ment from carthgquakes, spillway hvdranlics, outlets, tunnel
bining, anvihing related o the safe operntion of the dom

Duaring the design stuge, the design branch engineers
have primary project responsibility for SO0, Workimg with
the feld engimeer and the geologist, they coordinate site
exploraions, field tnps and other work 10 assess imntal site
condimions, Prior 10 consiroction. 8 reviewed application 15
routed through the Desipn Brunch., Geology Branch. Field
Branch, and Insttumentation Section ol hnal concurence
After the applicabion is reviewed by the diviston chiel, leud
responsibility trunsfers 1o the Feld Branch and o regional
engineer wkes over project munagement. Accordmg 1o Vern
Porsson, the checks and balances in the system have bden
refined after Vel il 'l,"'l,'l'l'-i‘.'Ti]“lrl..'l.— .||I|1-1|1_11h he and his sufl
are continually tweaking the system

“Things happen 1o change our locax fnwn tune o me
Hydrauhe Rlls were o focuas after Lower San Fernando Dam
wits damaged in the 1971 earthquake, Radial gates are cur-
rently an issue after lost summer s Folsom Dam pate Failure
[here dre natural disaster Lype events thal happen which
focus attention 1o special issues,” he savs, But Persuon does
got Toresee any major changes at DSOD

"What we do pow works,” he says “And there's an okld
sayrng that of it 1sn’y broken, don't fix e
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It may not be music to their ears, but sound waves may

prove to be a lifesaver for young chinook salmon travelling through
the Delta. Studies conducted near the confluence of the Sacra-
mento River and Georgiana Slough since 1993 show promise for
acoustical barriers, designed to discourage fish from taking o
detour on their way to the Pacific Ocean. Such a wrong turn
could mean life or death for these young fish

i
r l ﬁ/ whose numbers have dedined in recent years.

~
THE PROBLEM

s juvenile chinook salmon migrate out fo the

ocean from spawning and rearing grounds in the upper Sacra-
T — _ s mento River, they must traverse the Sacramento-Son Joaquin
i e _ . e , . | 4 _:' '__"_ the wqﬁ:ﬁ,ﬂ»ﬂtﬁﬂﬁﬂﬂhlmgﬁ,muﬂ

B s & e o e
H o all mplete their journey to the sea. Studies have shown a 50
e percent higher mortality rate for fish that enter the interior Delta, Death
= >l L | & may result from increased predation, the longer distance travelled to the
ocean, and losses directly or indirectly related to State Water Project and
e 'ﬁl[gyl’re]etl export pumping and other diversions in the region.

. continsce..



uch a detour hes at the lork of the Sacramento Kiver and the
Cieun AT Sl wiph, bowated near the rown of Walnut Girove
If fich veer into this 1 2-mile-long waterway, their path will

tnkc them to mtenor channels, decreasing their chances of

fodiog thewr way 1o the San Francisco Bay.

DWR, working with other state, federal and locul ugencies (in
particular the San Lans and Delta-Mendota Water Authornty ), is
exploring the pedential of vsing an mvisble barmer of sound
waves o Keep fish from entenng the slough. Such etforts may
help improve the survival and reduce the incidental take of the
endangere] winter-om salimon, as well as protect amd restore all
walmon races

A POSSIBLE SOLUTION

Mroposals to place physical barniers i such channels as the
Cheprg iy "ﬁ‘llﬂlh'h have et with concerns about creating ad-
verse effects on water guality, altering the natural fMow of water
from the Sacramento Kaver 1o intenor Delta channels, impeding
Lt eanti Hl'r_l.'hﬂnulu! ol fashe, anid ¢ eating an vrhstructim for
recreational boaters,

S0 dunng May and Junc of Y43, an interagency team, made
up el st Tedesad and liwnl AgCENCies (see An It‘ltl't‘il[{-t!l‘l[}'
Effort), inaugurated a pilot hydroacoustic salmon guidance
project. lts main goals were Lo evaluate the system's elfective
pess o gundog juvende salimon and s potential adverse effects
on salmon, delia smel, sphitall, and other species

When the barmier 15 n place. orange buovs mark the spot
wlieie 11 1llllil'l'ﬂ-ql1l'l "-IH".-IL!-'I"'-. I'i'lll""hITll' sannil waves incant
guide juvenile <almon away from the entrance of Georglany
Slough. Under cach buoy, strung about M) feet apart., 15 sus
|h'|:h|l."|.] i 1.|i.*.|L{*l al u n||'|1l|t ool alwsat 12 Teel

The speakers are connected 1o an onshore computer-con-
trollcd sound gencration and monitoning system capable of
E![l‘illl I"!‘_ "I" li PH-IH"'“- .!”"'ﬁlh'l L] ||.mm'f l:-li. h 'nFH"'.ILl.'[ i'l'llll\..l Tll“ #
Irequency cvelic sound signal,
a low humimang vibrotion, thal
stuidies show bas poilance pws-
tential—that is, the capability
o present o barmer that Tish
WO T s

“The first vear was o trial
vear,  says Darryl Haves, o se
i engaineet sonrdinating the
project for DWR.

When installed,
21 orange hlnrl
mark the spot of
the ecoustical
barrier project.

“We had the equipment on for four weeks, Al first, nothing
happencd but as the barmer was reconfigured, the results showed
bt 1y Etllll.l-lll e W combdn't say i was suceessbul that year
because we were playing with 100 many variables, Bur the resulis
were pronusing.’

The st intensive testing on downstream migrating juvenile
salmon came in the second vear, April w June 1994, with
traw hing added 1o evaluate the bamier’'s ethcency. Two boats
towing a kadiak et between them, irawled ar several locabons
downstream of the bamer in the Sacramento River and Ceorgiani
Slough, At the same tme, approximately 1.2 mullion hatchery
peied sl foonn the Coleman National Hatchery were re-
leased in the upper nver o coincide with the natural Fall-run
salmon mugration to the occan. Lrawls were done four days each
week, fwo days with the system on and rwo days with it off

“The barrier s main purpose 18 1o protect the juvenile salmon
migraung downstream, tokeep them tromentenng the Georgiana
Slough,” says Clhuck Hanson, o fisheies consultant hired by
DWR to collect field data and analyze résulis from the acoustical
barricr progect. " The 1'P4 data indicated we had a positive and
stutistacully sagmilicant guidance effect prowlucesd by the barmier
that directly reduced the number of juvenile salmon entering the
slough. This, we behieve, benelitted therr improved survival,’

“Ovvernl]l the uarses luwl & little inewe than 540 percent el
ciency,” adds Haves. "Under ebb nide conditions, it demon.-
stratcd more than ) percent clficieney. Low guidance was
llh"ﬂ"l‘ul'll Hmh'l ﬂlll.lil l|II|I' i hllllll"lllll"-. II..hl"n.l.' lf'\.llll‘\ Ir‘1l.'1.| rl“‘
complex hyvdraubic conditions ereated at the site by tdal action,”

Alse dunng the 1M 1csl, o vancty ol hish were
l.'l'HiL-L'J.j s (b sowd waves ooder comtiedbed
vonditons, Although those resulis showed
no il etfects to the Lish, addinonal tests

are I.ﬂ.'mlli_'l'f e Josok i thie sominl® s ”~

influence on their behavior, (In fall r
1995, cxposurc tocsts were con '
ducted on delia sineh amd
splittail, )

Further rescarch was also
necded o resolve sonne Ccomeeins - -
about the acoustical barrier, such
as why fish released upstream from
Woappeared o acreise e tiavel \ ¥4
tme through the area. Testing was 1o

resume i spring 1995, but high flows Fr s

froum a very wel winiter oosde o dillGeundt oo
install the equipment, which was alko expe-
nencing s own technical problems. It was
decided 1o dl‘ljt_\» these tesks uniil sy 194

Contineed on page 34

Salmon, migrating
from Sacramenio
River spawning
grounds 1o the
Paclfic Ocean,
sometimes detour
into interior Delta
thannels. The
acoustical barrier
aims to keep them

on (OUrEe.

The speahkers,
suspended

12 fewl heneath
the huoys, emit
a low humming
vibration that
may present o
barrier fish

won'l tross,

.« Buoy
= 30U nd
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and continde other testing i fall 1995 That test, which
ran from late October e mod November, concentrated

on the harrier’ s impact on ddull silmon mgriating up-

stream to spawn. Radio tags were pliaced i 1K) adult
sithmon that were released in the river downstream of the
barmer. The mam intent of the test was 1o find out i1 the
bamer when wmed on iversus s effect when ©ff)
wiild mmsdirect or delay adult hsh as they migrated
through the arcd. Preliminary resullts shiow that the
acoustic burrier does not block or significantly delay
adult welmon from migraing upstream

“The testing will continue in spring 1996, Haves
sy s during which we hope 1o bave more Hexibahity i
its operation. In early 1996, Bshery agencies will review
the work on delta smelt and adalt salmoen migraucn
whuch addresses many of thewr concermns

THE NEXT STEP
“Everyone is reserving judgment on the success ol
the project untll atier the 1996 resulis.” says Haves
Duin CGdenweller. a semor fisheries ologsst, from
the Califormia Department of Fish and Game, believes
i s “premature 1o render a judgment™ an the Creorgiana
bairier wst. VIt shows promise, but for reasons beyond
wur contrel, we haven | Tdlly sddressed 4 number of
critical 1ssues such as the bamer's
U PHALT cl o M s[IecIes anil o up-
stream migrating salmon. We re re-

An Interagency Effort

Crew mambars

from an inler-
agency feam seot
the net for e
Kodiak trawl
downstream of
the barrier.
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ally not clenr nboul adverse effects, and further studies
ure regiired.”
uch cantion stems Do stmiilar tests conducted a
ather sates theet reveated woonclusive or contraic
tory results. Une study. undertaken by Reclamaition
Dhstrct O to divert Bish from their mtake. showed no
success in s second vear, Testing conducied by othes
states and countrnies 15 still ar the prlon study stage.

To add tuel w doubts abowt acoustical bamiers, a
report by the former State Office of Technology Assess
menl OTA b guestioned the use of soumd as a behavioral
hamer o protect hish. OTA concluded that studies
should focus on more preliminary research 1o first Hnd
ot how amnd why sooumnd woubd even work as a hish
I'lllﬂt"l..ll'l. & ideviice

Despite the skepticism, other agendies Hnd reasons 1o

contimue therr use and study of sound barriers.
"Though no agency has anstalled o barmer as the
salution 1o their problem, some stutes back East ure
using acoustical barriers os a supplementary guidance
system to the Hsh soreens they have m ploce.” Haves
points oul. “Also the Corps of Engineers has assembled
g number of 2xperts and s atlempling 1O Answer some
gueestions with o similar syswem on the Columbia River”
And as the testing contimues at Georgiana Slough,
Haves and Chuck Hanson behieve the answers will
COMne
“What we' ve found in the past vears siudies 15 thai
acoustic barmiers can be eftective hm
reguire o substantal amount ol sile
specific work, like collecting infor
mationon water velocilies and testing

the bamer 1o see if vou're producing
peceptuble levels of fish gomdance.”
savs Hanson, "“"We re ot able 1o ea-
trapoliate from one sie o another
Each site has different conditions 1o
consider. Acopstical bamers are nol
somethmg you can simply purchase
place and be assured that thev will
work,”
Both awuntiin the acoustical bir-
e il ﬁn'u:'gi.lh:l ﬂhrl.l}ﬂl sl hiolds
promise
“*We're getting closer to having
enough datn to say whether it dies the
job or not,” says Haves. “As much as
we wanl o be certum we're doing
some good, we alsoe wanl o be sure
EEEETER we're not doing some bad (adverse
Ceoarr | itin impacts tothe fish) There s no doubi

that more studies are needed. but i«

u technology that shows promise

PICTORIAL
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